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1 ] 

— Ba jMx (Mgi-tZnt) y Ta 2 | v O v (tztzL, M\iS n, Zr, Hf * 
feSMr*L*^fc< t fc-«£LL, x + y + z = l, 0. 0 15^x^0. 600, 1. 6 
0^z/y^2. 40, 0<t<l, 1. OOsSvsSl. 05, wliffift<3») T^£*L 

2 ] 

~^:Ba lTi,iM,2 (Mgi-tZnt) ,Ta,l »0, (fc«U MliSn, Zr, 
Hf^f,lim^<ii-SW±, xl+x2 + y + z=l, 0. 015^xl+x 
2^ 0. 9 0 0, 0<xl^0. 9 0 0, 0^x2^ 0. 6 0 0, 1. 6 0sSz/y^2 
. 40, 0<t<l, 1. 0 0£v£l. 05, wi±^<Dm X-m2tlZ®.f&>£±f&fr 

&Srt*6 3 3 nm^^lTl^, tt*ME*0. 4 mm^^»tStt»aasp*«2 0%J@L 

4 ] 

5 ] 

y ^^H#^*=Sr^f^tfctc^LTJ5r^*«w^7 5 >y*xj£iNfc£> trie 

im&Tg. 6 ] 

1**81 ~4ov*-r^t;ie«o^tt«fe^5 y ^xa^fca^asso 

[1**8 7 ] 

1**8 6 Kffi«<&#9*«5,&j&*8Mft$ fLTV»***Jt« 0 
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[&ffi:fr&] 

[0 0 0 1 ] 

ft h xf \z * it £ m nfcjfcS&ffl.a £ x Wtsp&W. iz m -r & 0 xh 4 o 

[0 0 0 2] 
[0 0 0 3] 

[0 0 0 4] 

*#R£3*LTL*3fci6«P*L<ft*ofco 
[0 0 0 5] 

«I$T?:4i:f, *o«*lfc#Wtt*#*fctt, Ba (Mg, Ta) 0 3 SU3J:tfB 
a (Zn, Ta) O 3 5 ^ y ^^ILt* »} , #^»3 KH^S *LTV^ 

O 

[WttXltt 1 ] 5 - 1 2 7 0 7 8 (£H, 13 1 ) 

[#§f»2] fl¥7 - 2 4 4 8 6 5fM 6 , Mf-f0 0 2 4) 

[#H=:«3] #m§ 2002-18776 7-5§-<2r$fc (^1, £0) 

[0 0 0 6] 

fci%-C, «fWX»3 fcW3***LTV**B a (Mg, Ta) Os^feiCKBa (Z n 
Ta) Os^lttt-b^^^XK^^t, I^7 7^f^#tt(4S n z'r 
^4M-CMg, Ta, Z n^M^-r^ittci »)^b$t4Ct#f|, *«>M: 

©±HW*fcv>fci&, imr^i^i ifc#«Lv* 0 Wot B 

lJ M x!^ Ta) ° 3 ** ±ofBa ( Zn > Ta) 03*«3fctt-fe?5^7ifflv»fc^ 
[0 0 0 7] 

[0 0 0 8] 

<b li , i oft^M v> jfc^tt * * i t K $> z> o 

[0 0 0 9] 
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■*%t>%^ *Wmi<Q%-Wli. Ba |M, (Mgi-tZnt) ,Ta z | v O* (tz 

fcUMIiSn, Zr, H f tf> t,Ilfii4^^ < t i> -«£l_L, x + y+z = l, 0 0 
15^x^0. 6 0 0, 1. 6 0^z/y^2. 40, 0<t<l, 1. OO^v^l 

[0 0 10] 

*#g2«>MJi, -^ :Ba iTixxMxz (Mgi-tZnt) y Ta 2 | v O. (fc/iL 
, MtiS n, Z r , H f frt>Ml£ ti2>'J?% < t *>-«JGU:, xl+x2 + y + z = l, 0 
. 015^xl+x2S0. 9 0 0, 0<xlSO. 9 0 0, 0^x2^0 6 0 0* 1 

'«f ?il+?i 2 - 40 ' 0<t<1 > i- oo^v^i. 05, wtift^ife) xm 

I 0 0 1 1 ] 

tiz, #Hf§<Dabfc1&-fe9$ 7 , &Sri ? 6 3 3 nmt*41if|i^, l£#l¥<& 0 

[0 0 12] 
[0 0 13] 

9 0 #«f%j^±of 1^ t tust ^ i 1 1: i o -c, mmomtfm, w.&m&mme>it¥ 

[0 0 14] 
[0015] 

[0 0 16] 
[0 0 17] 

[0 0 18] 

#$IW©»3tett-fe?3 ?^Oi#ftWHBa I (Mg, Z n) T a ( 0 3 t?*^ o 
Ba I (Mg, Zn) Ta| Oati**, A^F**«5«ffi*jft**-f 5«^n^*^ 
K '*^ B a(i^n-7*^7j^ hOAt^f h££a£>, Mg, Zn, Tate^n7*X7W h 
©Bt'f b^r^^o ttDt^nr^*^ Mi, ^©Bt'f f^Sn Zr Ti H 

[0 0 19] 

*tt»l^a*tt«?,nB,HW:Ba |Mx (Mgi.tZnt) y Ta z 
} vOw (fcfiU MliSn, Zr, H f fcSlf < fc— «JSl±, x + y + z = 

1, 0. 015^x^0. 600, 1. 6 0^z/y^2. 40, 0 < t < 1 1 00 
£v£l. 0 5, wti«*<0») •C*$tL4a^Sr^^-fci-s 0 £*Lfc<D4ifi5G3fcM© 
S&*x£f2**&fgH4*4>!K x^O. 0l5*itiii H ^i^ M? ^c 

ttJSE^ 2005-3036594 
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tanu^-r, m^mmm^ o%*mt%*), gtL<^ 8 t*:, x & 0 6 0 0 ^ 

[0 0 2 0] 

Wi2^0ljfett^7V^X{i, -^:Ba |TixiM x2 (Mgi-t 
Znt) y Ta 2 } ,0, (fc/iU MtiSn, Zr, H f ^<bS^tL-S^^ < t i> ~m&± 
, xl + x2 + y + z = l, 0. 0 1 5^x 1 +x 2sS0. 9 0 0, 0 < x 1 0 90 

0, 0^x2^0. 6 0 0, 1. 6 0^z/yg2. 40, 0<t<l, 1. OO^vS 

1. 0 5, wlittt<7)i[) T'mZftZ>®.f&Z3i!&frt-f2>o T i t 4 m%mM<DW%kw:& 

itx i + x2t5 s o. o 1 5*mx-i±&M,*ttgk%^mt2&& z ttfm%:-f, w.m&m 

^2 0%*iU>),lJL<«:V» o i/;, xl + x2#0. 9 0 0 
[0 0 2 1 ] 

*ftmi<DmitSXXm2<D3tmK*»"C, it#ttHr?5 ? **0/S#r^Ji, Sn, Z 
r, Ti, H f ^<&4flffi<B7G*<ait»K:j: Ogfrft3**£ fc^i!"?**,, Snfi£*L£> 
0*t«.OJB«f^Sr/jN$<^45«l* 3 6»*ij % Zr, Ti, Hf liW$^|<t^ 
*T-&T i »±JB*f^«:l6i±$**«i***^:§v»o ifc. iOjBW^^SE-fbftO 

ttf©mti|**lfJ:^. HCSn, Zr, Ti, H f Jt*T«*L"C1I 
I»ftSW5-if7^i^ 4fi5^g^7n^Sn, Zr, Ti, H f <DM¥kHk 

, Zr, Ti, H f <i" * 0 

[0 0 2 2] 

*#ilO*Woa*tt*5§^7Ba IM, (Mgi-tZnt) y Ta z | v O, (Mrt* 
Sn, Zr, Hf©V»f*L*lta±) 0*<frT?tt, x(O±W±0. 6 0 0f*S o £ 
*tt»2©«WO«*ttt??ir^Ba |Ti xl M x2 (Mgi-tZnt) ,Ta 2 | v O* ( 
M**Sn, Zr, H f O^-fti* 1 «J8l_fc) tt, xl + x2^)±ili0 9 0 0 

6 3 -2. 3 4 2. 77-?t«l5lil3. 9-31. 4T?** 0 
[0 0 2 3] 

— t£*CDBa (Mg, Ta) 0 3 ^jttt-b7 5 y^^^M, 1 
<*>3&9i £ «fc TO 2 »98©a*tt* 7 ^ v ? * ©-ASsJtfcia v»t t = 0 x o±ffij± 

0. 4 0 0, xl+x2C±Rtt0. 8 0 0^&£ o iOt SJaWOJE-ffcttJl, 2 0 
6 7- 2. 2 9 3 , Ty^SfeO^bfflfil 8. 6-3 0. 5 Ctfi^o 
[0 0 2 4] 

»OBa (Zn, Ta) 0s*a*tt*5 5 y 
1 * TO 2 ft«oa%1£-fe 557^ ©-«3tlC*V>T t = 1 <Di$,&, x ©±R 

tto. 3oo. x i + x 2co±pi{±o. 6oo-e*^ 0 cot^m^^-omtmit, 2 

1 0 9-2. 2 8 0, 77^Mil6. 1-30. UZkZt&o 
[0 0 2 5] 

&±*!>, *J:rr*2 0»Mfl!)a3fett*9 5!X^^J±, ft«tt*7 5 

[0 0 2 6] 

Sii^ii.tm, Ba (Mg, Ta) OsfiiVBa (Zn, Ta) OaT-fi, 
B-9-^hOMg, Ta*4HiZn, T a ^MUS^f * £. bififrfro TV»4, B 
a (Mg, Ta) ^n^*^ F^t^Bt^ h^Mgi:Ta^7>^A 

l:iK>50-eii&<, Mg/Ta/Ta/Mg/Ta/Ta • • <7> «fc -5 £ftB0tt£E3l L 
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i".?> tl£ Ut>*S:Mg 2 *= 0. 0 7 2 nm, Ta 5+ = 0. 0 6 4 nm, Z 

n 2+ = 0. 0 7 5 nm) 0 L^U M g 2+ i Z n 2+ Kli-f * >^m^t>-f 3&»&J8v»a*fc <9 
, ^0£a6Kj£ B 1.*Ktf1**#*fcr<5>o Sn, Zr, Ti, H f 4 IffiTcIt 
*-f h^t^Bt'f MlA&rts. Ba I (Mg, Zn) Tal 03*tf>*£\ 

[0 0 2 7] 

UJim^xmX-r^mmtLX, Si0 2 , Fe 2 0 3 , B 2 0 3 , CaO, Y 2 0 3 , Zr 
0 2 , AI2O3, S r CK W0 3 , B i 2 O3 , S b 2 0 5 > £ «fc t>*L a 2 Oa** <Z>*±SBMfc0& 

[0 0 2 8] 
[0 0 2 9] 

[0 0 3 0] 

^B#tiwica^^*i-^ifc^$ft tv»** % mn&}izmm.&.x'$>tnsBL\,* 0 nn&Hzm 
v>tv^ £ tz&Mi-Zo ttzs tftm$hni&Km®M<D®.fcmt&?Li>mft i &%ffi3L2> 

[0 0 3 1] 
[0 0 3 2] 

RM=A nti-Ref lectio nJR) Sr^-ftL{f $ h & i fc 

a»T £ a o fctx. tfitHitig^ 75. 8 %x$> D , ^o/g#fW 2.091 f 

r e s n e 1 Ofeflfl «t IJ ia»2a5p<^a»*^:ffili 7 6 . 6%i&& 0 -Ot£,3f&{S 
^M-fZttMmmmt9 9. 0%t^^> o £*Ui % l£#ftg|$T^ji^&^J^t*&w 

^ «r tS (ZS&fll 1" * 1 1 2> 0 

[0 0 3 3] 

Hll to-f ia*ffifll/>Xl 0> MCl^^Xl 1, Mftiitl 2, iil^t 
[0 0 3 4] 

[0 0 3 5] 

tBSE# 2005-3036594 
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[0 0 3 6] 

[0 0 3 7] 

[0 0 3 8] 
[0 0 3 9] 

[0 0 4 0] 

StttLTWOBaCOa, MgCOa, ZnO, Ta 2 0 5 , SnOa. Zr0 2 , T 
i 0 2 , H f OsfcHEffifLfco fit, -HKsSB a |Mx (Mgi-t Z n t ) y T a z | ,0, ( 
Mt±Ti, Sn,_Zr, H f frfeaWTfifc^fc < t *-«ja_b, wfiffi^co^) T'gcSfr 

sSiR-g-Lfco £Oig^£S£^$-£fc<75-fc>, l 3 0 0 "CT3 B#|«HK*feU 

0 w©|ttHU3C49Tv>fc 0 ^ei, 2*<7> rM05B3JMIfc-g-;gJtJ O 

[0 0 4 1 ] 

fco >?-t tTt±> ^Jx.{dT^^;Hr;Vn-X^v^it^ 0 jc^;v-fe;un-;* 

»M^«f4«rC, 5 0 0 , C@^T^^cf3O^tS)SLT^m^^7lc^^^Hj5r 
[0 0 4 2] 

1 9 6 MP aC0E^T-4fJ±-t^,i fc 19, E=g3 0 mm, J?$2mmORS)SI#*|| 
[0 0 4 3] 

tz a Z<DMtb&ititzfiC : &tt.i:&tj&-%Hz\ti, XUQ®kL, BLsUvy-Zft 

■ofzo 3\%m%, &f&L*WhM&tt&m&*KWm*&.XL. SiS5z&£^oi 6 2 5 

[0 0 4 4] 

LX&t>fltz8bffii£*mW)JQ3:L^ mZO. 4mmORjK:Kfctt±tf-Cj8ftte-t9 

ffiIE#2 005-3036594 
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[0 0 4 5] 

JifB^f^O^ft-TtUco^T. ®.&A&6 3 3 nmiz&it &&&&&&& XWmUft* 
UV-2 0 OS) *JBv*fco &it«i§^i±2 0 %JBLfC*a £ t iiW £ 

[0 0 4 6] 

Sfc, m$T&<Dffl&zfc^ Me t r i c o nttS^V XAij-^y- (MODEL 2 0 1 
0) Zm^tzo -fV XAA^7-CT4 0 5 nm, 5 3 2 nm, 8 3 0 nm<7>Jg 

gfca, b, c&UffiU &*fcJBSrS*soH#*3fc*!>fco 
[0 0 4 7] 

5U : n = a/A 4 +b//l 2 +c (nWtJBHrSs, A tti&S, a, b, c lijfeffc) 
:o^?>7^» (n) J$ffiK&^&3« (Fift; 4 8 6. 1 3 nm, dl; 5 
8 7. 5 6 nm, Ct; 6 5 6. 2 7 nm) 7-^tOgiS : ^2 

[0 0 4.8] 

5^2 I n= (na— 1) / (nr-nc) 
(na, np, n c 14 * *L-P*L d SU F|§U CSlfc;fe»t*JS*r^) 

[0 0 4 9] 

8 4 - 1 0 2ttt£*©jgftte'fe?5 ■* t = 0 *fett 1 

[0 0 5 0] 
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SS3r 


& m st\. SB 


X 


y 


2 


z/y 


t 


v 










633nm 


633nm 


2/d 


* 1 i 


Sn:0.010 


0.010 


0.336 


0.654 


1.95 


0.50 


1.025 


12.0 


2.095 


28.5 


2 


Sn;0.015 


0.015 


0.334 


0.651 


1.95 


0.50 


1.025 


21.1 


2.095 


28.5 


3 


Sn;0.100 


0.100 


0.305 


0.595 


1.95 


0.50 


1.025 


67.8 


2.093 


28.6 


4 


Sn; 0.200 


0.200 


0.271 


0.529 


1.95 


0.50 


1.025 


75.8 


2.091 


28.8 > 


5 


Sn; 0.400 


0.400 


0.203 


0.397 


1.95 


0.50 


1.025 


58.0 


2.087 


29.1 


6 


Sn; 0.500 


0.500 


0.169 


0.331 


1.95 


0.50 


1.025 


48.2 


2.085 


29.3 


! 7 


Sn; 0.550 


0.550 


0.153 


0.297 


1.95 


0.50 


1.025 


37.6 


2.084 


29.4 


8 


Sn; 0.600 


0.600 


0.136 


0.264 


1.95 


0.50 


1.025 


21.1 


2.083 


29.5 


* 9 


Sn; 0.650 


0.650 


0.119 


0.231 


1.95 


0.50 


1.025 


17.6 


2.082 


29.6 


10 


Sn;0.015 


0.015 


0.334 


0.651 


1.95 


0.01 


1.025 


20.0 


2.075 


30.3 


11 


Sn; 0.200 


0.200 


0.271 


0.529 


1.95 


0.01 


1.025 


76.9 


2.071 


30.6 


12 


Sn; 0.400 


0.400 


0.203 


0.397 


1.95 


0.01 


1.025 


65.3 


2.067 


31.0 


13 


Sn; 0.600 


0.600 


0.136 


0.264 


1.95 


0.01 


1.025 


23.4 


2.063 


31.4 


* 14 


Sn;0.010 


0.010 


0.336 


0.654 


1.95 


0.05 


1.025 


10.3 


2.076 


30.1 


15 


Sn;0.015 


0.015 


0.334 


0.651 


1.95 


0.05 


1.025 


20.3 


2.076 


30.1 


16 


Sn; 0.200 j 


0.200 


0.271 


0.529 


1.95 


0.05 


1.025 


76.9 


2.073 


30.5 


17 


Sn; 0.400 


0.400 


0.203 


0.397 


1.95 


0.05 


1.025 


64.2 


2.069 


30.8 


18 


Sn; 0.600 


0.600 


0.136 


0.264 


1.95 


0.05 


1.025 


21.7 


2.065 


31.2 


* 19 


Sn;0.650 


0.650 


0.119 


0.231 


1.95 


0.05 


1.025 


18.3 


2.064 


31.3 


* 20 


Sn; 0.010 


0.010 


0.336 


0.654 


1.95 


0.95 


1.025 


15.8 


2.113 


26.9 


21 


Sn;0.015 


0.015 


0.334 


0.651 


1.95 


0.95 


1.025 


24.2 


2.113 ! 


26.9 


22 


Sn; 0.200 


0.200 


0.271 


0.529 


1.95 


0.95 


1.025 


70.1 


2.109 


27.2 


23 


Sn; 0.400 


0.400 


0.203 


0.397 


1.95 


0.95 


1.025 


51.5 


2.105 


27.6 


24 


Sn; 0.600 


0.600 


0.136 


0.264 


1.95 


0.95 


1.025 


21.0 


2.101 


27.9 | 


* 25 


Sn; 0.650 


0.650 


0.119 


0.231 


1.95 


0.95 


1.025 


15.8 


2.100 


28.0 


26 


Sn;0.015 


0.015 


0.334 


0.651 


1.95 


0.99 


1.025 


24.4 


2.114 


26.8 


27 


Sn; 0.200 


0.200 


0.271 


0.529 


1.95 


0.99 


1.025 


68.0 


2.111 


27.1 


28 


Sn; 0.400 


0.400 


0.203 


0.397 


1.95 


0.99 


1.025 


43.8 


2.107 


27.4 


29 


Sn; 0.600 


0.600 


0.136 


0.264 


1.95 


0.99 


1.025 


20.3 


2.103 


27.8 


30 


Zr;0.015 


0.015 


0.334 


0.651 


1.95 


0.50 


1.025 


22.2 


2.096 


28.4 


31 


Zr; 0.200 


0.200 


0.271 


0.529 


1.95 


0.50 


1.025 


74.3 


2.104 


27.6 


32 


Zr; 0.400 


0.400 


0.203 


0.397 


1.95 


0.50 


1.025 


43.2 


2.114 


26.8~] 


33 


Zr; 0.600 


0.600 


0.136 


0.264 


1.95 


0.50 


1.025 


24.0 


2.124 


26.1 


34 


Ti;0.015 


0.015 


0.334 


0.651 


1.95 


0.50 


1.025 


20.8 


2.099 


28.1 


35 


Ti; 0.200 


0.200 


0.271 


0.529 


1.95 


0.50 


1.015 


73.4 


2.150 


24.1 


36 


Ti; 0.400 


0.400 


0.203 


0.397 


1.95 


0.50 


1.005 


66.7 


2.205 


20.5 


37 


Ti; 0.600 


0.600 


0.136 


0.264 


1.95 


0.50 


1.005 


52.3 


2.260 


17.5 


38 


Ti; 0.800 


0.800 


0.068 


0.132 


1.95 


0.50 


1.005 


38.2 


2.315 


15.0 


39 


Ti; 0.900 


0.900 


0.034 


0.066 


1.95 


0.50 


1.000 


| 22.1 


2.342 


13.9 


40 


Hf;0.015 


0.015 


0.334 


0.651 


1.95 


0.50 


1.025 


22.8 


2.095 


28.4 


41 


Hf; 0.200 


0.200 


0.271 


0.529 


1.95 


0.50 


1.025 


73.8 


2.097 


28.3 


42 


Hf; 0.400 


0.400 


0.203 


0.397 


1.95 


0.50 


1.025 


46.2 


2.099 


28.1 


43 


Hf -0 600 


0 Rnn 


n i 


U.Z64 


■4 AC 

1 .95 


0.50 


1 .025 


27.2 


2.101 


27.9 


44 


Sn;0.010. Zr;0.005 


0.015 


0.334 


0.651 


1.95 


0.50 


1.025 


20.9 


2.095 


28.4 


45 


Sn;0.100. Zr;0.100 


0.200 


0.271 


0.529 


1.95 


0.50 


1.025 


76.1 


2.098 


28.2 


46 


Sn;0.200, Zr;0.200 


0.400 


0.203 


0.397 


1.95 


0.50 


1.025 


53.3 


2.100 


28.0 


47 


Sn: 0.300, Zr; 0.300 


0.600 


0.136 


0.264 


1.95 


0.50 


1.025 


24.2 


2.103 


27.7 


48 


Sn; 0.200. Ti; 0.010 


0.210 


0.268 


0.522 


1.95 


0.50 


1.025 


76.0 


2.092 


28.7 


49 


Sn; 0.200, Ti; 0.020 


0.220 


0.264 


0.516 


1.95 


0.50 


1.025 


76.2 


2.096 


28.3 


50 


Sn; 0.200, Ti; 0.050 


0.250 


0.254 


0.496 


1.95 


0.50 


1.025 


76.3 


2.103 


27.8 



[0 0 5 1] 
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X 


y 


z 




t 


V 
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